Chemical control of honey mesquite (Prosopis glandulosa var. glandulosa) often results in erratic success. It has long been established, however, that mesquite kills from herbicides are greatest on upland and sandy sites and kills are consistently less on bottomland or deep hardland sites (Fisher et al., 1959) . Recently Dahl et al. (1971) and B. E. Dahl,Ronald E. Sosebee, and John P. Goen (unpublished data) found soil temperature between the 12-and 24-inch depth to be the most important environmental factor influencing mesquite mortality from 2,4,5-Trichlorophenoxyacetic acid (2,4,5-T). Hence, the objective of this study was to determine the influence of various environmental conditions and stage of gro3vth on honey mesquite mortality from Tordon 225 Mixture' herbicide (picloram plus 2,4,5-T). (Fig. 1) . However, on some sites with soil temperature (18-inch depth) above 75"F, low percentages of root mortality were obtained; apparently because of the physiological processes occurring in the trees independent of soil temperature at the time of herbicide gpplication. Root kill was characteristically low for sites with cool soils.
Soil water content to 24-inch depths was important in influencing mesquite mortality, although the relationship was negative. Limited amounts of soil water in the surface soil (0 to 6 inches) was most highly correlated with root kills (Fig.  2) . With two factor multiple regression analysis, water content in the surface soil and the soil temperature at 18 inches accounted for 67% of the variability in the root mortality.
.
Trees taller than 8 ft were difficult to kill with aerial applications of Tordon 225 Mixture (Fig. 3) . Large trees growing in dense stands shaded the soil, resulting in cooler soils and higher percentages of soil water. Tree height and soil temperature at 18 inches accounted for 65% of the variability in root kill and tree height and water content of the upper 6 inches of soil accounted for 67% of the variability.
Other measured environmental factors, stage of phenological development, and abundance of flowers did not significantly affect root mortality from Tordon 225 Mixture. No difference in mesquite mortality was detected between those sites sprayed either by airplane or by helicopter.
Discussion and Conclusion
All trees included in this study were sprayed at least 60 days after the leaves emerged from the bud. Although this is the only criteria commonly used for determining optimum spraying date, other criteria should also be evaluated. Physiological activities of plants are very well attuned to the environmental conditions that prevail over their native habitat. Therefore, all environmental conditions and phenological development should be considered when determining optimum conditions for spraying.
Honey mesquite control with Tordon 225 Mixture was closely correlated to the environmental conditions. Generally, mesquite mortality was greater when soil water content was low and soil temperature was above 75" F. Recent studies of site characteristics influencing mesquite kill with 2,4,5-T revealed that soil temperature is the most important environmental parameter. Root kills never exceeded 12% on sites with soil temperature less than 75" F at 12-to 24-inch depths (Dahl et al., 197 1; B. E. Dahl, Ronald E. Sosebee, and John P. Goen, unpublished data) . Therefore, for best results, it has been recommended that 2,4,5-T be applied when the soil temperature 12-to 14-inches deep exceeds 74" F. 
